The putative region for the control of late transcription of the Bacillus subtilis phage Nf has been identified by DNA sequence homology with the equivalent region of the evolutionary related phage 429. A similar arrangement of early and late promoters has been detected in the two phages, suggesting that viral transcription could be regulated in a similar way at late times of the infection. Transcription of late genes requires the presence of a viral early protein, gpF in phage Nf and p4 in phage 029, being the latter known to bind to a DNA region located upstream from the phage 029 late promoter. We have identified a DNA region located upstream from the putative late promoter of phage Nf that is probably involved in binding protein gpF. Furthermore, we show that the phage 429 protein p4 is able to bind to this region and activate transcription from the phage Nf putative late promoter. Sequence alignment has also revealed the existence of significant internal homology between the two early promoters contained in this region of each phage.
INTRODUCTION
Bacteriophage 4)29 belongs to a group of phages that infect B. subtilis and are characterized by having a double-stranded linear DNTA genome that is replicated by a protein-priming initiation process (1) . Different criteria allowed their classification in at least three families that include phages 4)29, 4)15, PZA and PZE (group A), phages Nf, M2 and B103 (group B), and phage GAl (group C). The first two groups are more closely related to each other than to group C (1, 2) . Phages Nf and 429 have genomes of slightly different size and their physical map is not conserved (2) , however, the arrangement of their early and late genes (3, 4) is homologous (Figure 1 ), suggesting that they might have a similar transcriptional map. Late transcription of these phages requires the expression of an early viral protein: protein p4 in phage 429 (5) and protein gpF in phage Nf (6) , known to be 70% identical (7) . Most of phage 429 genes are transcribed from a group of promoters located in a small DNA region (8) . Early genes, mainly contained in the left genome end, are transcribed from the early PA2c and PA2b promoters (8) , whereas all late genes are transcribed from the divergent PA3 promoter (5) . The PA3 promoter is only efficiently transcribed when protein p4 binds to a DNA region located between positions -58 and -104 relative to the transcription initiation start point (9, numbering according to 10) . This region includes the inverted repeat 5'-AA-CTTTTT-15 base pairs (bp)-AAAATGTT-3' that is recognized by protein p4, and that overlaps with the -35 consensus region of the PA2b early promoter (9, 1 1). This promoter distribution determines that binding of protein p4 activates transcription of late genes from the PA3 promoter, while represses transcription of early genes from the PA2b promoter (12) , which is the main early promoter in vivo (13) (14) ; phage DNA was isolated as described (15 binding site is shown in white. 16 17-1 029
will be considered the PNfA3 promoter initiation start site in phage Nf. A putative gpF binding site could be also found located at the appropriate distance to activate transcription from PNfA3. However, this site differed from that of protein p4 in phage )29: the spacing between the distal and proximal recognition sequences was one base pair longer, and the distal site contained an Ainstead of a T-tract (Figure 2 ). Sequence alignment of the early PA2b, PA2c, PNfA2b and PNfA2c promoters revealed, in addition, the existence of an internal homology among them (Figure 3) , not found with any other of the phage 029 promoters (not shown). This homology included, besides the expected -10 and -35 regions, the spacer region and up to position -70, therefore containing the positions corresponding to the transcriptional regulator binding site.
In Figure 4A and C). Transcription from the PA2b promoter was undetectable since it is not efficiently transcribed in vitro at the ionic strength conditions that are required for specific protein p4-dependent activity of the PA3 promoter (11) . As shown in Figure 4A , the phage Nf Hinfl-Sau3A fragment was also efficiently transcribed from two promoters giving rise to a protein p4-dependent transcript, about 160 nt long, and a protein p4-independent one, about 410 nt long, whose sizes suggested that they could have been initiated at the PNfA2c and PNfA3 promoters, respectively ( Figure 4C) 
